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@  Epoxy  graft  acrylic  water-based  primer  surfacers. 

  Dispersion  of  an  epoxy  ester  graft  acrylic  in  water  with 
a  total  of  no  more  than  5%  of  organic  volatiles  and  amines. 
These  dispersions  can  be  used  in  primer  compositions  for 
metal  substrates  having  a  minimum  of  organic solvent  emis- 
sions  and  which  can  crosslink  at  temperatures  from 
140-200°C,  giving  a  good  balance  of  hardness,  flexibility, 
humidity,  corrosion  resistance  and  anti-chipping  properties. 



BACKGROUND 

T h i s   i n v e n t i o n   r e l a t e s   to  e p o x y   e s t e r  

p o l y m e r s   h a v i n g   a c r y l i c   p o r t i o n s   g r a f t e d   t h e r e t o .  

More  p a r t i c u l a r l y ,   i t   r e l a t e s   to   c o a t i n g   c o m p o s i t i o n s  

c o n t a i n i n g   s u c h   p o l y m e r s .  

U . S .   P a t e n t   4 , 3 0 2 , 3 7 3  -   S t e i n m e t z   (Nov.  2 4 ,  

1981)   d e s c r i b e s   w a t e r - b o r n e   c o a t i n g   c o m p o s i t i o n s   o f  

e p o x y   r e s i n ,   p o l y m e r i c   a c i d   and  t e r t i a r y   a m i n e ,  

w h e r e i n   t h e   e p o x y   f u n c t i o n a l i t y   i s   p a r t i a l l y   c a p p e d  

w i t h   a  c a r b o x y l i c   a c i d   p o l y m e r   to  fo rm  a  h y d r o g e l .  

C o a t i n g   c o m p o s i t i o n s   made  t h e r e f r o m   a r e   t a u g h t   f o r  

use   in   can  c o a t i n g s   and  f o r   a u t o m o t i v e   and  p a p e r  

c o a t i n g s .  

An  a c e t i c   a c i d - n e u t r a l i z e d   a q u e o u s   p o l y -  

a m i n o a m i d o   r e s i n   made  u s i n g   d i m e r i c   f a t t y   a c i d s   i s  

d i s c l o s e d   in   E u r o p e a n   P a t e n t   A p p l i c a t i o n   P u b l i c a -  

t i o n   60581   of  S e p t e m b e r   22,  1 9 8 2  -   G u e n t e r   e t   a l  

( A k z o ) .  

O t h e r   a q u e o u s   e p o x y   c o a t i n g   c o m p o s i t i o n s  

a l s o   o u t s i d e   t h e   p r e s e n t   i n v e n t i o n   a r e   d i s c l o s e d   i n  

U .S .   P a t e n t s  

4 , 4 4 6 , 2 5 8   of  May  1,  1 9 8 4  -   Chu  e t   a l   (Mob i l   O i l )  

4 , 4 4 6 , 2 6 0   of  May  1,  1 9 8 4  -   Woods  e t   a l  

( I n t e r n a t i o n a l   P a i n t ) ,   a n d  

4 , 4 4 4 , 8 0 6   of  A p r i l   24,  1 9 8 4  -   M o r g a n   e t   a l  

(W.  R.  G r a c e ) .  



SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  d i s p e r s i o n  

in  w a t e r ,   in  p e r c e n t a g e s   by  w e i g h t   b a s e d   on  t h e   t o t a l  

d i s p e r s i o n ,   o f :  

(a)  10-60%  of  an  epoxy   e s t e r   g r a f t   a c r y l i c  

p o l y m e r   f o r m e d   by  r e a c t i n g   5-30%  of  an  e p o x y   e s t e r  

p o l y m e r   f o r m e d   by  r e a c t i o n   of  n  m o l e s   of  a  d i f u n c -  

t i o n a l   epoxy   r e s i n   w i t h   t e r m i n a l   o x i r a n e   g r o u p s   a n d  

a  number   a v e r a g e   m o l e c u l a r   w e i g h t   (Mn)  of  3 0 0 - 5 0 0 0 ,  

n-1  m o l e s   of  a  d i a c i d ,   and  2  m o l e s   of  a  m o n o f u n c -  

t i o n a l   a c i d   to  fo rm  a  r e a c t i o n   p r o d u c t ,   o n t o   w h i c h  

i s   g r a f t e d   5-30%  of  an  a c r y l i c   monomer   by  u s i n g   a  

p e r o x i d e   or  azo  i n i t i a t o r ,   to   p r o d u c e   s a i d   e p o x y  
e s t e r   a c r y l i c   p o l y m e r   w i t h   a  Mn  =  1 0 0 0 - 5 0 , 0 0 0   a n d  

an  a c i d   number   of  3 0 - 1 5 0 ,  

(b)  t e r t i a r y   a m i n e s   b e i n g   a d d e d   to   an  e x t e n t  

e q u i v a l e n t   to   n e u t r a l i z i n g   50-200%  of  t h e   m o l e s   o f  

a c i d   f u n c t i o n a l i t y ,  

(c)  o r g a n i c   s o l v e n t s ,  

s u c h   d i s p e r s i o n   h a v i n g   no t   more  t h a n   10% 

v o l a t i l e   o r g a n i c   s o l v e n t s   p l u s   a m i n e s ,   a n d  

(d)  b a l a n c e   w a t e r .  

The  e p o x y   e s t e r   g r a f t   a c r y l i c   p o l y m e r s   o f  

(a)  a b o v e ,   and  m e t h o d s   of  m a k i n g   t h e m ,   are  a lso   s u b j e c t  

m a t t e r s   of   t h e   i n v e n t i o n .  

DETAILED  DESCRIPTION 

The  p r e s e n t   i n v e n t i o n   i s   made  p o s s i b l e   b y  

a  new  m e t h o d   of  s y n t h e s i s   of  an  epoxy   e s t e r   g r a f t  

a c r y l i c   p o l y m e r .   The  p r o c e s s   i n v o l v e s   t h e   s y n t h e s i s  

of  a  l i n e a r   epoxy   e s t e r   f o r m e d   by  r e a c t i o n   a t  

8 0 - 1 9 0 ° C   of  an  o x i r a n e   t e r m i n a t e d   b i s p h e n o l   A  e p o x y  
r e s i n   w i t h   a l i p h a t i c   d i a c i d s   and  m o n o a c i d s   i n  

a p p r o x i m a t e l y   s t o i c h i o m e t r i c   p r o p o r t i o n s   so  t h a t  



a l l   t he   o x i r a n e   g r o u p s   and  a c i d   g r o u p s   have   r e a c t e d .  

The  r e a c t i o n   is  done  in   a  minimum  amoun t   of  an  o r -  

g a n i c   s o l v e n t ,   p r e f e r a b l y   a r o m a t i c   f o r   e a s e   o f  

s t r i p p i n g ,   p r e f e r a b l y   u s i n g   a  s m a l l   p e r c e n t a g e   o f  

a  t e r t i a r y   amine   as  c a t a l y s t .   In  a  s e c o n d   s t a g e  

an  a c i d   f u n c t i o n a l   a c r y l i c   is   g r a f t e d   o n t o   t h e   e p o x y  

e s t e r   u s i n g   a  p e r o x i d e   or  azo  i n i t i a t o r .   G r a f t i n g  

o n t o   t he   e p o x y   e s t e r   is   b e l i e v e d   to  go  v i a   h y d r o g e n  

a b s t r a c t i o n   of  a c t i v i t e d   c a r b o n - h y d r o g e n   b o n d s .  

In  a  t h i r d   s t a g e   the   a c i d   f u n c t i o n a l i t y   on  t h e  

epoxy   e s t e r   i s   n e u t r a l i z e d   w i t h   a  t e r t i a r y   a m i n e  

(50-200%  n e u t r a l i z a t i o n ) ,   t h e   p o l y m e r   i s   d i s p e r s e d  

in  d e i o n i z e d   w a t e r   t he   e x c e s s   o r g a n i c   s o l v e n t s   a r e  

d i s t i l l e d   o f f .   T h u s , t h e   e p o x y   e s t e r   and  a c r y l i c   g r a f t  

a r e   f o r m e d   in  an  a r o m a t i c   s o l v e n t ,   n e u t r a l i z e d   w i t h  

t h e   amine   and  t h e   a r o m a t i c   s o l v e n t   d i s t i l l e d   o f f .  

T h e s e   e p o x y   e s t e r - a c r y l i c   d i s p e r s i o n s  

t h e n   c o n t a i n   a  minimum  of  o r g a n i c   s o l v e n t s ,   so  a s  

to   be  a b l e   to   f o r m u l a t e   p r i m e r   c o m p o s i t i o n s ,   p r e f e r -  

a b l y   w i t h   no  more   t h a n   5%  o r g a n i c   v o l a t i l e s .   T h e  

d i s p e r s i o n s   can   c o n t a i n   0  to   10%  of  a  w a t e r   s o l u b l e  

o r g a n i c   s o l v e n t .  

When  c o m b i n e d   w i t h   w a t e r   s o l u b l e   or  d i s -  

p e r s i b l e   c r o s s l i n k e r s ,   l i k e   h e x a m e t h o x y m e t h y l m e l a -  

m i n e ,   p i g m e n t s   and  e x t e n d e r s ,   p r i m e r   s u r f a c e r s   c a n  
be  f o r m u l a t e d   w h i c h   show  good  c o r r o s i o n   r e s i s t a n c e  

o v e r   b a r e   s t e e l ,   an  e x c e l l e n t   b a l a n c e   of  h a r d n e s s ,  

f l e x i b i l i t y ,   a n t i - c h i p p i n g   p r o p e r t i e s ,   good  t o p c o a t  
h o l d - o u t   and  a p p e a r a n c e .  

T h e s e   p r i m e r   s u r f a c e r s   can   be  b a k e d   f o r  

30  min  a t   f rom  160°C  to  200°C ,   s t i l l   r e t a i n i n g  

t h e i r   b a s i c   p r o p e r t i e s .   The  p r i m e r s   can  be  a p p l i e d  

by  c o n v e n t i o n a l   or  e l e c t r o s t a t i c   s p r a y i n g .   To 

f u r t h e r   i m p r o v e   a p p l i c a t i o n   and  f l o w   p r o p e r t i e s ,  

r h e o l o g y   c o n t r o l   a g e n t s   and  f l ow  a g e n t s   can  b e  

u s e d .   S i l i c a   or  c l a y   p a s t e s   a r e   q u i t e   s u c c e s s f u l  

f o r   r h e o l o g y   c o n t r o l   to  p r e v e n t   p i n h o l i n g   a n d  



s a g g i n g ,   and  w a t e r   s o l u b l e   or  d i s p e r s a b l e   l i n e a r  

or  b r a n c h e d   p o l y e t h y l e n e   g l y c o l s   or  p o l y p r o p y l e n e -  

g l y c o l s   a r e   e f f i c i e n t   f o r   f l o w   p r o p e r t i e s .   T h e  

p r i m e r   s u r f a c e r s   show  e x c e l l e n t   i n i t i a l   and  w e t  

a d h e s i o n   o v e r   b a r e   s t e e l   and  c a t h o d i c   e l e c t r o d e -  

p o s i t e d   p r i m e r s .   A d h e s i o n   and  h o l d - o u t   of  c o n v e n -  

t i o n a l   t o p c o a t s   ( p o l y e s t e r ,   a l k y d ,   a c r y l i c )   i s   v e r y  

good  o v e r   b r o a d   t e m p e r a t u r e   r a n g e s .   H o l d - o u t   i s  

t he   r e s i s t a n c e   to  i n t e r p e n e t r a t i o n   a t   t h e   i n t e r f a c e  

b e t w e e n   t he   l a y e r s   of  p r i m e r   s u r f a c e r   and  t o p c o a t  

a p p l i e d   in  o r g a n i c   s o l v e n t s .  

The  f o l l o w i n g   a r e   e x a m p l e s   d e s c r i b i n g  

m a n u f a c t u r e   of  e p o x y   e s t e r   g r a f t   a c r y l i c   d i s p e r -  

s i o n s .   P a r t s ,   p r o p o r t i o n s   and  p e r c e n t a g e s   a r e   b y  

w e i g h t   e x c e p t   w h e r e   i n d i c a t e d   o t h e r w i s e .  

EXAMPLE  1 

H e a t   a t   r e f l u x   f o r   3  h o u r s   u n t i l   a c i d  

number   (AN)  i s   b e l o w   3 .  

Xylene  1 . 0 0  

H e a t   a t   r e f l u x   1 5 0 - 1 5 5 ° C   w h i l e   a d d i n g  

o v e r   30  min  k e e p i n g   t h e   e x o t h e r m   u n d e r   c o n t r o l .  



Add  o v e r   30  min ,   h o l d   10  m i n .  

Add  o v e r   90  m i n ,   h o l d   2  h o u r s .  

Cool   down  to  9 0 ° C .  

Add  s l o w l y   w h i l e   d i s t i l l i n g   o f f   a l l  

o r g a n i c s   i n s o l u b l e   in   DW  a t   r e f l u x .  

T e s t   r e s u l t s :   s o l i d s   37%  ( m e a s u r e d   2  h o u r s   a t   1 2 5 ° C )  

B r o o k f i e l d   v i s c o s i t y   m e a s u r e d   a t  

20  RPM  9800  c e n t i p o i s e s   ( c p s )  =  

9800  m i l l i P a s c a l   s e c o n d s   ( m P a s )  

pH  7 . 7 5  



EXAMPLE  2 

H e a t   a t   1 5 0 - 1 6 0 ° C   u n t i l   AN  b e l o w   3 .  

Add  30%,  mix ,   t h e n   add  r e m a i n i n g   70% 
w h i l e   s t r i p p i n g   o f f   o r g a n i c s   i n s o l u b l e   i n  

DW. 



EXAMPLE  3 

H e a t   a t   r e f l u x   u n t i l   AN  < 3 .  

Add  o v e r   30  m i n ,   h o l d   10  m i n .  

Add  o v e r   90  min ,   h o l d   2  h o u r s .  



Add  and  s t r i p   o f f   o r g a n i c   v o l a t i l e s ,   t h e n  

H e a t   a t   r e f l u x   f o r   3  h o u r s   u n t i l   AN  ≤ 3 .  

Add  and  h e a t   a t   r e f l u x  +   1 0 0 ° C .  

Add,  h o l d   10  m i n .  



Add  30%  o v e r   15  m i n .  

Add  45%  o v e r   50  m i n .  

Add  25%  o v e r   80  m i n .  

Hold   30  m i n .  

DMEA  3 . 0 5 3  

Add,   mix  15  m i n .  

DW  6 5 . 6 9  

Add  w h i l e   s t r i p p i n g   o f f   o r g a n i c s  

i n s o l u b l e   in  DW. 

T e s t   r e s u l t s :   s o l i d s   3 2 . 1 %  

v i s c .   800  cps   mPas 

pH  7 . 8  

F o l l o w i n g   a r e   e x a m p l e s   d e s c r i b i n g   m a n u -  

f a c t u r e   of  p r i m e r   s u r f a c e r   p a i n t s   or  f i n i s h e s   w i t h  

a  c o n t e n t   of  o r g a n i c   v o l a t i l e s   of  no  more   t h a n   5%. 

F o l l o w i n g   a r e   e x a m p l e s   d e s c r i b i n g   m a n u -  

f a c t u r e   of  f i n i s h e s   p a i n t s ,   a p p l i c a t i o n   a n d  

p r o p e r t i e s :  

EXAMPLE  5 



P i g m e n t   to  b i n d e r   r a t i o   ( P / B )  =   7 4 . 3   /  1 0 0  

B i n d e r   r a t i o :   7 6 . 5 / 1 5 . 3 / 8 . 2 :   R e s i n   of  E x a m p l e   2 /  

Cymel  3 0 3 / P l u r i o l   P  9 0 0 .  

The  above   m i x t u r e   i s   g r o u n d   to  a  f i n e n e s s  

s m a l l e r   t h a n   15  µm.   Nex t   t h e r e   i s   a d d e d   d e i o n i z e d  

w a t e r   to   o b t a i n   a  p a c k a g e   v i s c o s i t y   of  100  to   1 5 0  

sec   DIN  cup  4  a t   2 0 ° C .  

EXAMPLE  6 

The  p r o c e d u r e   of  E x a m p l e   5  was  r e p e a t e d  

w i t h   t he   e x c e p t i o n   t h a t   t h e   r e s i n   d i s p e r s i o n   o f  

E x a m p l e   2  was  r e p l a c e d   by  r e s i n   of  E x a m p l e   1 .  

EXAMPLE  7 

The  p r o c e d u r e   of  E x a m p l e   5  was  r e p e a t e d  

w i t h   t he   e x c e p t i o n   t h a t   t h e   m e l a m i n e   r e s i n   Cymel  3 0 3  

was  r e p l a c e d   by  Cymel  350 ,   a n o t h e r   m e l a m i n e   r e s i n .  

EXAMPLE  8 

The  p r o c e d u r e   of  E x a m p l e   5  was  r e p e a t e d  

w i t h   t he   e x c e p t i o n   t h a t   t h e   d i m e t h y l e t h a n o l a m i n e  

was  r e p l a c e d   by  DMAMP  80  ( 2 - d i m e t h y l a m i n o - 2 - m e t h y l - l -  

p r o p a n o l )   f rom  IMC  C o .  

EXAMPLE  9 

The  p r o c e d u r e   of  E x a m p l e   5  was  r e p e a t e d  
w i t h   t h e   e x c e p t i o n   t h a t   r e a c t i v e   d i l u e n t   P l u r i o l   P 

900  ( p o l y p r o p y l e n e   o x i d e ,   m o l e c u l a r   w e i g h t   900)  w a s  

r e p l a c e d   by  L u p h e n   1320  f rom  BASF  ( b r a n c h e d   p o l y -  

e t h y l e n e g l y c o l ) .  

EXAMPLE  10 

The  p r o c e d u r e   of  E x a m p l e   5  was  r e p e a t e d  

w i t h   t he   e x c e p t i o n   t h a t   A e r o s i l   200  was  r e p l a c e d   b y  

B e n t o n e   EW  b e n t o n i t e   c l a y   f rom  NL  C h e m i c a l s .  



EXAMPLE  1 1  

The  p r o c e d u r e   of  E x a m p l e   5  was  r e p e a t e d  

w i t h   t he   e x c e p t i o n   t h a t   t h e   P:B  r a t i o   was  c h a n g e d  

f rom  7 4 . 3 / 1 0 0   to  5 0 / 1 0 0 .  

PANEL  PREPARATION 

The  p r o d u c t s   of  E x a m p l e s   5 -11   we re   r e d u c e d  

w i t h   d e i o n i z e d   w a t e r   to  a  s p r a y   v i s c o s i t y   of  20 

s e c o n d s   DIN  cup  4  a t   20°C .   The  c o a t i n g   c o m p o s i t i o n  

o b t a i n e d   was  s p r a y e d   o v e r   a  c a t a p h o r e t i c   e l e c t r o -  

c o a t e d   p a n e l   a t   a  t h i c k n e s s   of  3 5 ^ m   d ry   f i l m  

t h i c k n e s s   and  c u r e d   a t   a  t e m p e r a t u r e   of  170°C  f o r  

25  m i n u t e s .  

The  o b t a i n e d   p r i m e r   f i l m   was  c o a t e d   w i t h  

d i f f e r e n t   t o p c o a t s   i n c l u d i n g   a l k y d / m e l a m i n e / a c r y l i c /  

m e l a m i n e   c o l o r   c o a t  -   c l e a r   c o a t   r e s u l t i n g   in   e x -  

c e l l e n t   a d h e s i o n   g l o s s ,   f l o w   and  DOI.  T e s t   r e s u l t s  

on  t h e   c o a t i n g   p r o p e r t i e s   a r e   g i v e n   in   T a b l e   I  i n  

t e r m s   o f :  

-  B u c k h o l z   h a r d n e s s   :  D I N   5 3 1 5 3  

-  E r i c h s o n   f l e x i b i l i t y  :   DIN  5 3 1 5 6  

-  S a l t   s p r a y   :  D I N   5 0 0 2 1 .   The  r u s t  

c r e e p a g e   f rom  t h e  

s c r i b e l i n e   i s   m e a s u r e d  

in   mm. 

A l l   E x a m p l e s   w e r e   s u b m i t t e d   to   t he   h u m i d i t y  

c a b i n e t   a c c o r d i n g   to  DIN  50017  f o r   240  h o u r s   o v e r  

b a r e   s t e e l   and  480  h o u r s   o v e r   e l e c t r o c o a t e d   p a n e l s .  

In  n e i t h e r   of  t h e   t e s t s   d id   any  b l i s t e r i n g   o c c u r .  

Good  c h i p   r e s i s t a n c e   was  a l s o   o b s e r v e d .  





1.  A  d i s p e r s i o n   in   w a t e r   o f :  

(a)  10-60%  of  an  e p o x y   e s t e r   g r a f t   a c r y l i c  

p o l y m e r   f o r m e d   by  r e a c t i n g   5-30%  of  an  e p o x y  

e s t e r   p o l y m e r   f o r m e d   by  r e a c t i o n   of  n  m o l e s   of  a  
d i f u n c t i o n a l   e p o x y   r e s i n   w i t h   t e r m i n a l   o x i r a n e  

g r o u p s   and  a  n u m b e r   a v e r a g e   m o l e c u l a r   w e i g h t  
(Mn)  of  3 0 0 - 5 , 0 0 0 ,   n-1   m o l e s   of  a  d i a c i d ,   a n d  

2  m o l e s   of  a  m o n o f u n c t i o n a l   a c i d   to  form  a  r e -  
a c t i o n   p r o d u c t ,   o n t o   w h i c h   i s   g r a f t e d   5-30%  o f  

an  a c r y l i c   monomer   by  u s i n g   a  p e r o x i d e   or   a z o  

i n i t i a t o r ,   to  p r o d u c e   s a i d   e p o x y   e s t e r   a c r y l i c  

p o l y m e r   w i t h   a  Mn  =  1 0 0 0 - 5 0 , 0 0 0   and  an  a c i d  

n u m b e r   of  3 0 - 1 5 0 ,  

(b)  t e r t i a r y   a m i n e s   b e i n g   a d d e d   to   an  e x t a n t  

e q u i v a l e n t   to  n e u t r a l i z i n g   50-200%  of  t h e   m o l e s  

of  a c i d   f u n c t i o n a l i t y ,  

(c)  o r g a n i c   s o l v e n t s ,  

s u c h   d i s p e r s i o n   h a v i n g   n o t   more  t h a n  

10%  v o l a t i l e   o r g a n i c   s o l v e n t s   p l u s   a m i n e s ,   a n d  

(d)  b a l a n c e   w a t e r .  

2.  The  d i s p e r s i o n   of  c l a i m   1  w i t h   5 - 2 0 %  

e p o x y   e s t e r   and  10-30%  of  an  a c r y l i c   w i t h   a c i d   n u m b e r  

6 0 - 1 4 0   in   50-80%  d e i o n i z e d   w a t e r ,   h a v i n g   b e e n   a z e o -  

t r o p i c a l l y   d i s t i l l e d   to  l e a v e   n o t   more  t h a n   5% 

o r g a n i c   v o l a t i l e s .  

3.  The  d i s p e r s i o n   of  c l a i m   1  w i t h   t h e  

e p o x y   e s t e r   f o r m e d   by  r e a c t i o n   of  n  m o l e s   of  a  d i -  

f u n c t i o n a l   b i s p h e n o l   A - b a s e d   e p o x y   w i t h   Mn  =  3 0 0 - 2 0 0 0 ,  

n-1   m o l e s   an  a l i p h a t i c - b a s e d   d i f u n c t i o n a l   a c i d   w i t h  

a  t o t a l   of  4 - 4 0   c a r b o n   a t o m s   and  2  m o l e s   of   m o n o -  

f u n c t i o n a l   a c i d   h a v i n g   2 -25   c a r b o n   a t o m s .  



4.  The  d i s p e r s i o n   of  c l a i m   1  w i t h   t h e  

a c r y l i c   g r a f t   f o r m e d   by  r e a c t i o n   of  a l k y l   a c r y l a t e ,  

a l k y l   m e t h a c r y l a t e ,   s t y r e n e ,   h y d r o x y f u n c t i o n a l  

a c r y l a t e s   a n d / o r   m e t h a c r y l a t e s ,   a c i d   f u n c t i o n a l  

a c r y l a t e s   a n d / o r   m e t h a c r y l a t e s ,   a l k y l m a l e a t e s   a n d / o r  

f u m a r a t e s ,   u s i n g   0 . 0 1 - 1 0 %   by  w e i g h t   of  i n i t i a t o r  

b a s e d   on  the   a c r y l i c   c o n t e n t ,   a t   6 0 - 1 8 0 ° C ,   w i t h   t h e  

a c r y l i c   h a v i n g   an  a c i d   number   of  4 0 - 1 2 0 .  

5.  The  d i s p e r s i o n   of  c l a i m   1  w i t h   t h e  

epoxy   e s t e r - g r a f t   a c r y l i c   h a v i n g   b e e n   n e u t r a l i z e d  

w i t h   a  t e r t i a r y   amine   w h i c h   has   a  b o i l i n g   p o i n t   o f  

6 0 - 2 2 0 ° C .  

6.  The  d i s p e r s i o n   of  c l a i m   1  of  w h i c h   a t  

l e a s t   5-15%  is   epoxy   e s t e r ,   5-15%  i s   a c r y l i c   g r a f t ,  

up  to  5%  i s   n e u t r a l i z i n g   amine   p l u s   o r g a n i c   s o l v e n t ,  

and  60-80%  i s   d e i o n i z e d   w a t e r .  

7.  The  c o a t i n g   c o m p o s i t i o n   c o m p r i s i n g  

(a)  10-40%  of  t h e   e p o x y   e s t e r   g r a f t   a c r y l i c  

p o l y m e r   d e s c r i b e d   in   c l a i m   1,  i n c l u d i n g   up  t o  

5%  n e u t r a l i z i n g   a m i n e s   p l u s   o r g a n i c   s o l v e n t s ,  

and  30-80%  of  d e i o n i z e d   w a t e r ,  

(b)  0-40%  of  p i g m e n t s   and  e x t e n d e r s ,  

(c)  0-20%  of  a d d i t i v e s   a n d / o r   r e a c t i v e  

d i l u e n t s ,   a n d  

(d)  0-30%  of  a  w a t e r   s o l u b l e   or  d i s p e r s i -  

b l e   c r o s s l i n k e r .  

8.  The  c o a t i n g   c o m p o s i t i o n   of  c l a i m   7 

w h e r e i n   t he   epoxy   e s t e r   g r a f t   a c r y l i c   p o l y m e r   h a s  

a t   l e a s t   5-15%  epoxy   e s t e r ,   5-15%  a c r y l i c   g r a f t ,   u p  
to  5%  is   n e u t r a l i z i n g   amine   p l u s   o r g a n i c   s o l v e n t ,   a n d  
60-80%  d e i o n i z e d   w a t e r .  



9.  The  c o a t i n g   c o m p o s i t i o n   of  c l a i m   7 

w h e r e i n   t h e   a d d i t i v e s   a r e   w a t e r   s o l u b l e   or  d i s p e r s i -  

b l e   l i n e a r   or  b r a n c h e d   p o l y e t h y l e n e   o x i d e s   or  p o l y -  

p r o p y l e n e   o x i d e s   w i t h   a  M   =  1 0 0 - 2 5 0 0 .  

10.  The  c o a t i n g   c o m p o s i t i o n   of  c l a i m   7 

w h e r e i n   t he   w a t e r   s o l u b l e   or  d i s p e r s i b l e   c r o s s l i n k e r  

is   a  m e t h y l a t e d   m e l a m i n e   f o r m a l d e h y d e   r e s i n .  


	bibliography
	description
	claims

